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In a recent Letter, Shvets et al [1] describe a multiwire
endoscope and claim that it is capable of guiding elec-
tromagnetic field distributions preserving their subwave-
length details. The letter contains results of simulations
for endoscope consisting of 3 × 3 array of wires and a
claim that ‘a practical multichannel endoscope will have
a much larger (e.g. 25× 25) number of metal wires’. We
performed numerical simulation of the 25× 25 multiwire
endoscope (see Fig.1a) with exactly the same parame-
ters as suggested by Shvets et al using CST Microwave
Studio package and didn’t observe a satisfactory imaging
performance (see Fig.1d).
Previous theoretical and experimental studies of mul-
tiwire transmission devices [2, 3, 4, 5, 6] which were ig-
nored in [1] allows us to conclude that endoscope does
not operate properly because of two reasons. Firstly, the
endoscope is coated by metal, when such kind of shield-
ing actually greatly reduces and limits its performance.
In the absence of shield the imaging performance of the
endoscope would be greatly increased. Secondly, an array
of metallic wires can be efficiently used for sensing, guid-
FIG. 1: a) Geometry of 25×25 multiwire endoscope proposed
in [1]. The wires have length L = 4pi/3 and diameter d =
λ/15. The period of array is a = λ/10. The shield is placed
at distance g = λ/20 from the marginal wires. The nearfield
source in the form of crown is placed at 0.07λ distance away
from the endoscope. b) The amplitude of near field created
by the source at the input interface of the endoscope if the
interaction between the endoscope and the source is neglected.
c) The same distribution but in the presence of the endoscope.
A huge reflection and excitation of surface waves is observed.
d) The distribution of near field at the output interface of the
endoscope. No crown-like distribution as (b) is observed.
ing and focusing in the subwavelength scale, only if the
length of the wires is tuned to obey the Fabry-Perot (FP)
resonance condition. This requirement is not fulfilled in
[1] whereas it is of fundamental importance in order that
the fields can be effectively sensed by the endoscope.
In subwavelength structures the electric field can be de-
scribed to a good approximation by an electric potential.
The multiwire system basically behaves as a “sampler” of
electric potential. Such property implies that the period
of the array roughly determines the resolution of the sys-
tem. However, the presence of the metal shield forces the
electric potential to be constant around a circumference
very close to the object to be imaged. This implies that
the electric field distribution near the considered object is
corrupted by the presence of the endoscope (see Fig. 1c).
In the other words, diffraction on the metal shield is ex-
tremely harmful to the image formation. This problems
can be avoided by using a multiwire endoscope with no
metallic shield and thickness tuned to obey FP resonance
condition. In this case, as demonstrated in [7], because
of the all-spatial-spectrum FP resonance the multiwire
endoscope does not produce any diffraction effects.
Basically, the multiwire system must be operated in
the “canalization” regime described in [2]. The key idea
is to transform the whole spectrum of spatial harmonics
generated by the source, including evanescent waves, into
propagating eigenmodes of a metamaterial. This enables
transmission of any field with subwavelength details from
the front interface of the metamaterial slab to the back
one provided the thickness of the slab obey the FP reso-
nance condition. Such regime was studied in detail at the
microwave [2, 3, 4, 5, 8], infrared [6, 9] and even visible
[10] domains. It has been used for realization of subwave-
length imaging by photonic crystals, and in this context
it is also known as self-collimation [11, 12, 13], directed
diffraction [14] and tunneling [15]. It is well established
[3, 4, 5, 6, 9] that an array of metallic wires can be oper-
ated in the canalization regime up to infrared frequencies
due to the extraordinary waveguiding properties of the
quasi-TEM mode supported by the metallic wires, and
that such effect is weakly dependent on losses and on the
plasmonic properties of the metal [6, 9].
The FP condition enhances the sensing properties of
the wires, enables a nearly perfect transmission of the
image, and guarantees the absence of strong reflections
from the endoscope, which otherwise perturb the near
field distribution of the source (see Fig.1c). Numerous
numerical and experimental studies [4, 5, 6] show that if
the frequency of operation is significantly away from FP
resonance then the image is severely distorted by surface
2waves (see Fig.1d). This is a very general behavior, a
characteristic of arrays of parallel wires, ad of tapered
arrays, as shown in [16] where a three fold magnification
was demonstrated using an array of 21× 21 wires.
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